HOW EXERCISE PROTECTS YOUR BRAIN: The Mechanisms

Understanding the brain science behind exercise's protective effects helps explain why it's so powerful. Exercise
doesn't just make you feel better—it literally changes your brain.

1. BDNF Production: Your Brain's Growth Factor

When you exercise, particularly during aerobic activity, your muscles contract and signal your brain to produce
more BDNF (Brain-Derived Neurotrophic Factor).

BDNF is often called "Miracle-Gro for your brain" because it:
e Promotes neurogenesis (birth of new brain cells in the hippocampus)
e Supports synaptogenesis (creation of new connections between neurons)
o Protects existing neurons from damage

o Facilitates learning and memory formation

The timing: BDNF spikes immediately during exercise and for hours afterward. This is why regular exercise
produces cumulative brain benefits.

2. Myokine Production: Chemical Messengers from Your Muscles

When your muscles contract during exercise, they release myokines—chemical messengers that travel through
your bloodstream to your brain.

Key myokines include:
o Cathepsin B: Crosses the blood-brain barrier easily and triggers BDNF production in the brain
e IL-6 (Interleukin-6): Anti-inflammatory, reduces brain inflammation

e Irisin: Supports mitochondrial health and energy production in brain cells

The significance: These myokines don't just support brain health—they're direct chemical communication from
your muscles to your brain, showing that exercise is truly a whole-body brain protection strategy.

3. Enhanced Neuroplasticity

Neuroplasticity is your brain's ability to form new neural connections and reorganize existing networks. It's
what allows learning and adaptation.

Exercise enhances neuroplasticity through increased levels of growth factors and enhanced brain structure and
functional connectivity.

What this means: Exercise literally rewires your brain, making it more adaptable and resilient.
4. Glymphatic System Enhancement
Your brain has a waste clearance system called the glymphatic system. While you sleep, this system removes

toxic proteins that accumulate during the day—including amyloid-beta (the Alzheimer's hallmark) and tau
proteins.
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Exercise enhances this system's efficiency, meaning:
e Better clearance of amyloid-beta
e Better clearance of tau

e Reduced accumulation of toxic proteins
e Lower Alzheimer's pathology

5. Improved Vascular Health

Exercise improves blood flow to the brain and strengthens blood vessel function:
e Increases cerebral blood flow (oxygen and nutrient delivery)
o Improves endothelial function (blood vessel lining health)
o Supports the blood-brain barrier integrity

e Reduces vascular inflammation

Result: Better nutrient delivery, better toxin clearance, better oxygenation.

6. Reduced Systemic Inflammation

Chronic low-grade inflammation is a driver of cognitive decline. Exercise reduces systemic inflammation
through:

e Decreased inflammatory cytokines
e Increased anti-inflammatory factors

e Improved immune regulation
e Reduced neuroinflammation

WORKS EVEN WITH GENETIC RISK

One of the most important findings for people worried about family history:

Regular physical activity improves executive function, memory, and processing speed in older adults, including
those with mild impairment or genetic risk (e.g., APOE &4).

This directly supports the principle: genetics loads the gun, but your lifestyle—including exercise—pulls the
trigger.

Even if you carry the APOE4 gene (which increases Alzheimer's risk), exercise provides substantial cognitive
protection. You are not destined to follow your family's cognitive path.
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